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A prcxisc lCSI of IIIC cqilivalcncc of incr(ial mass and gravitational Inass in an
orbitinp, spat.ccraf[ has been propmc.d. SiJlcc tlIc cquivalcncc princi~)]c is a
fulldamc.ntal  poslulatc.  usd by I ;.instc.in ill fo] mulaling (1IC p,cnc.ral theory of
rclalivity, a prccisc Icst is of fundatilcnta]  il]lcrcsl. ‘J’hc usc of sl]j>crcoli(lllclitlg
differential ac.c.clcl(mctcrs in carlh orl)it will allow improvcmclil  ill tlic

6 %ICII a ]i]ission is bciag ]}roposcd 10 the. Nationalprcc.ision by a fidctor of 10. .
Acr(maulics and Space A[ll]~ii]is{]alioI], and a si[nilat but more complex
mission is also bcinf, proposed to [hc 1 hropcan  Space Accncy.

A liquid helium cryogc.]1 mus[ bc. USC(1 to ]]laintain IIIC Ictnpclaturc of tlic foul
accclc.rcmc.tm  at 1.8 K. MWUISC. of tlm CM rcmc scnsilivit y of the.
mc.asulcmc.  nf, the gravila[ional  IIoisc. mused [)y Ihc motion  of the liquid
IIclium is of COl]ccrn. It }Ias been dclcllnild that lhc free surface of lhc
]i(][lid ]lC]iUIH  lllllSt  bC J))~iJ)f~iJIC(]  at !C~St ?$ Clll ftolll ihC CCJltCI Of lN~SS Of
lhc accclcromdcrs.

11 is ])roposcd 10 lJsc elect tostat ic fo] cc.s 10 J)rovidcj {Jtc ncccssafy conl to].
1 luring, the firs[ half of the mission, the liquid  wil!,  confined to tl]c Ccntcl of
Ihc cryostat; during the sc.coIId lmlf, it will lw con~iilcd to tllc. outsi(lc. Since
lhc ac.cc.]cl omctcrs arc. at IIIC. ccJltc.1” of Ihc cryostat, dist ancc twtwcc.n tllc. ft’cc
surfidcc and the :iccclc]ol]]ctc.]s will I)c at tlw maximid.

‘J’hc basic princip]cs have bum dclnonstralc(i by analysis and test in 7cro
grmity aircraft flight. A fli~l~t systcm is now Mink: (lcsi~,ncd. ‘J”hc.
rcquircmc.n{s  inlposcd l)y the c.x])c.I imcnt alId a dc.scI iption of Illis systcm ali(l
its cxpc.ctc(l pcrformancc, will h prcscntc(l.


